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PHDVXUHPHQWVKDYHEHHQLQWURGXFHG/RULQRHWDO/HSHUWHWDO/HSHUWHWDO/HURX[HW
DO  7KH\ HQDEOH GHVFULELQJ WKH HYROXWLRQ FXUYH RI FUDFNLQJ RQ SDUWLFXODU SDYHPHQW VHFWLRQV
DFFRUGLQJWRWKHSDYHPHQWVHFWLRQDJHDQGZLWKUHVSHFWWRRQHRUVHYHUDOH[SODQDWRU\YDULDEOHV
7KHVH PRGHOLQJ PHWKRGV DUH FODVVLILHG LQWR WZR FDWHJRULHV QRQOLQHDU UHJUHVVLRQ PHWKRGV FDOOHG
³GLUHFWLQGLUHFWPHWKRGV´/HURX[/HSHUWDQG5LRXDOODQGVWDWLVWLFDOPHWKRGVUHVXOWLQJIURP
DSSOLFDWLRQRI³VXUYLYDOODZV´WKHRU\&R[SURSRUWLRQDOKD]DUGVDQGSDUDPHWULFPRGHOV&RXULOOHDXDQG
0DULRQ  5qFKH  7KH DGYDQWDJH RI XVLQJ PDWKHPDWLFDO PRGHOV LV WKDW WKH\ IDFLOLWDWH WKH
DQDO\VLVDQGLQWHUSUHWDWLRQRIWKHREVHUYHGGDWDEHFDXVHWKH\GHVFULEHWKHHYROXWLRQODZDVDIXQFWLRQRI
RQO\DIHZSDUDPHWHUVWKDWFDQEHVWDWLVWLFDOO\FRPSDUHG
+RZHYHU WKHVH SUHYLRXV DQDO\VHV FDQQRW H[DFWO\ SUHGLFW WKH PHDVXUHG GDWD GXH WR XQDFFRXQWHG
FRUUHODWLRQ EHWZHHQ REVHUYDWLRQV RQ WKH VDPH SDYHPHQW VHFWLRQ $OVR WKH\ FDQQRW WHVW LI WKH
PHDVXUHPHQW HUURU LV VLJQLILFDQW .KUDLEDQL HW DO  7R WKLV HQG ZH SURSRVH WR LQWURGXFH WKH
QRQOLQHDUPL[HGHIIHFWVPRGHOZLWKWKHDLPRISUHGLFWLQJIXWXUHSDYHPHQWFRQGLWLRQ
)RUUHSHDWHGPHDVXUHPHQWVGDWDPL[HGHIIHFWVPRGHOVRIIHUDIOH[LEOHIUDPHZRUNLQZKLFKSRSXODWLRQ
FKDUDFWHULVWLFV DUHPRGHOOHG DV IL[HG HIIHFWV DQG XQLWVSHFLILF YDULDWLRQ LVPRGHOOHG DV UDQGRP HIIHFWV
/LQHDUPL[HGHIIHFWV /0(PRGHOV /DLUGDQG:DUH:DUH'LJJOHHW DO DVZHOO DV
QRQOLQHDUPL[HGHIIHFWV1/0(PRGHOV'DYLGLDQDQG*LOWLQDQ9RQHVKDQG&KLQFKLOOLDUH
ZLGHO\XVHGLQORQJLWXGLQDOGDWDDQDO\VLV
5HFHQW OLWHUDWXUH RQ UHOLDELOLW\ FRQWDLQVPDQ\ SDSHUV WKDW KDYH DSSOLHGPL[HGHIIHFWV DSSURDFKHV WR
PRGHO D ZLGH YDULHW\ RI GHJUDGDWLRQ GDWD $UFKLOOD DQG0DGDQDW  DV ZHOO DV 2QDU HW DO 
SURSRVHGDOLQHDUPL[HGHIIHFWPRGHOIRUSDYHPHQWDSSOLFDWLRQ<XDQDQG3DQGH\XVHGDQRQOLQHDU
PL[HGHIIHFWVPRGHOIRUPRQLWRULQJDQGSUHGLFWLQJGHJUDGDWLRQLQQXFOHDUSLSLQJV\VWHPV
7KHRYHUDOOREMHFWLYHVRIWKLVSDSHUDUHWRLGHYHORSDQRQOLQHDUPL[HGHIIHFWVPRGHOIRUGHVFULELQJ
SDYHPHQW VHFWLRQ EHKDYLRXU DV D IXQFWLRQ RI WLPH WDNLQJ LQGLYLGXDOL]DWLRQ LQWR DFFRXQW LL HPSOR\ D
ORJLVWLFIXQFWLRQWRPRGHOWKHVLJPRLGHYROXWLRQODZRISDYHPHQWFUDFNLQJLLLH[DPLQHWKHHIIHFWVRIWKH
FOLPDWLFIDFWRURQSDYHPHQWEHKDYLRXUE\LQFRUSRUDWLQJRQHFRYDULDWHLQWRWKHPRGHO)LQDOO\WKHDQDO\VLV
LV SHUIRUPHG ZLWK WKH VWDWLVWLFDO VRIWZDUH 63OXV DQG LWV OLEUDU\ IRU QRQOLQHDU PL[HGHIIHFWV PRGHOV
1/0(3LQKHLURDQG%DWHV
0DWHULDODQGPHWKRG
'DWDEDVH
3DYHPHQW WHVW VHFWLRQV ZHUH FRQVWUXFWHG LQ 4XpEHF DURXQG  DQG WKHLU FUDFNLQJ EHKDYLRXU ZDV
PRQLWRUHGRYHU\HDUV7KHSDYHPHQWVHFWLRQVRIWKHWHVWVHWDUHVKRZQLQ)LJ7KHPHDVXUHPHQWV
RQWKHVDPHVHFWLRQDUHFRQQHFWHGZLWKOLQHV)RUHDFKVHFWLRQZHFDQVHHDGLVWLQFWQRQOLQHDULQFUHDVHRI
SDYHPHQWFUDFNLQJZLWKDJHEXWWKHUHLVDFRQVLGHUDEOHYDULDWLRQDPRQJVHFWLRQV
1RWLFH WKDW HDFK VHFWLRQZDV YLVXDOO\ LQVSHFWHG EHWZHHQ  DQG  WLPHV SHU \HDU2QVLWH RSHUDWRUV
HVWDEOLVK D FDUWRJUDSKLF UHSUHVHQWDWLRQ RI WKH FUDFNLQJ ZKLFK WKHQ VHUYHV DV D EDVLV IRU WKH SUHFLVH
ODERUDWRU\ PHDVXUHPHQW RI D YLVLEOH FUDFN OHQJWK 7KH WRWDO PHDVXUHG FUDFN OHQJWK LV H[SUHVVHG LQ
PLOOLPHWUHVSHUVTXDUHPHWHU7KLVDSSURDFKHQDEOHVQRWRQO\WRFRPSDUHWHVWVHFWLRQVWKDWPD\FRQWDLQ
GLIIHUHQW ODQHZLGWKVDQGGLIIHUHQWQXPEHURI ODQHVEXWDOVR WRREVHUYHFUDFNSURJUHVVLRQEHWWHU WKDQD
VLPSOHFDOFXODWLRQRIWKHQXPEHURIFUDFNV
+RZHYHUWKHGDWDVHWLVUHSUHVHQWHGE\ORQJLWXGLQDOLUUHJXODUO\VSDFHGDQGXQEDODQFHGSORWV)RUDOO
VHFWLRQVLQWKLVGDWDWKHUPDOFUDFNLQJDSSHDUVDIWHUSDYHPHQWPDLQWHQDQFHEXWZLWKDYHU\ORZFUDFNLQJ
UDWHDVDSKHQRPHQRQRISUHPDWXUHFUDFNLQJ$IWHUDSHULRGRI\HDUVFUDFNVSURJUHVVDWDKLJKHUUDWH
ZLWKLQ D IHZ PRQWKV RU HYHQ ZHHNV WKH PDMRULW\ RI WKH FUDFNV DUH IRUPHG $V NQRZQ SDYHPHQWV
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H[SRVHG WRKDUVKZLQWHU FOLPDWHVZLOO H[SHULHQFH WUDQVYHUVH WKHUPDO FUDFNLQJ HDUOLHU LQ WKHLU OLIH F\FOH
(DUOLHU VWXG\ 5qFKH  FRQFOXGHG WKDW WKH RQO\ FRYDULDWH DVVRFLDWHG ZLWK WKH UHVSRQVH YDULDEOH
SHUFHQWRIFUDFNLQJLVWKHDYHUDJHGDQQXDOKHLJKWRISUHFLSLWDWLRQGHQRWHG+S


)LJ&UDFNLQJHYROXWLRQIRUDOOWKHURDGVHFWLRQVLQWKH074GDWDEDVH
6WDWLVWLFDOPRGHOLQJ
$VPHQWLRQHGLQWKHLQWURGXFWLRQWKHQRQOLQHDUPL[HGHIIHFWVIUDPHZRUNLVZLGHO\XVHGLQGHVFULELQJ
QRQOLQHDU UHODWLRQVKLS EHWZHHQ D UHVSRQVH YDULDEOH DQG FRYDULDWHV HVSHFLDOO\ LQ WKH FDVH RI UHSHDWHG
PHDVXUHPHQWV LH GDWD WKDW DUH JURXSHG DFFRUGLQJ WR D FOXVWHU IDFWRU 1/0( PRGHOV ZHUH LQLWLDOO\
SURSRVHG LQ ELRVWDWLVWLFV OLWHUDWXUH E\ /LQGVWURP DQG %DWHV  3LQKHLUR DQG %DWHV  DQG
'DYLGLDQDQG*LOWLQDQ:HDGRSWKHUHWKHJHQHUDOL]HGQRQOLQHDUPL[HGHIIHFWVPRGHOVSURSRVHGE\
/LQGVWURPDQG%DWHV
0RUH SUHFLVHO\ ZH XVH D ORJLVWLF PRGHO ZLWK UDQGRP HIIHFWV DOVR FDOOHG ³ORJLVWLF PL[HG PRGHO
/00´WRWDNHLQWRDFFRXQWWKHFRUUHODWLRQEHWZHHQREVHUYDWLRQVPDGHRQWKHVDPHURDGVHFWLRQ
)RUWKHFXUUHQWGDWDVHWVHYHUDOPHDVXUHPHQWVDUHPDGHRQWKHVHFWLRQV'XULQJWKHGHWHULRUDWLRQ
SDYHPHQW IROORZXS WKH SHUFHQWDJH RI GHJUDGDWLRQ LVPHDVXUHG RQ HDFK SDYHPHQW VHFWLRQ DW DURXQG
WLPHSRLQWV7KLV UHSHDWHG VWDWHPHQW OHDGV WRQDWXUDO FRUUHODWLRQ DVPHDVXUHPHQWV UHODWHG WRRQHJLYHQ
VHFWLRQZLOOEHPRUHVLPLODUWKDQPHDVXUHPHQWVUHODWHGWRWZRGLIIHUHQWURDGVHFWLRQV

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ZKHUH\LMDQGWLMUHVSHFWLYHO\GHQRWHWKHFUDFNLQJPHDVXUHPHQWDQGWKHWLPHRIWKHLWKREVHUYDWLRQRQWKH
MWK VHFWLRQ $ % DQG & UHSUHVHQW WKH YDOXHV IRU WKH IL[HGHIIHFW SDUDPHWHUV RI WKH PRGHO DQG WKHLU
HVWLPDWLRQVDUHWKHVDPHIRUDOOSDYHPHQWVHFWLRQV'HYLDWLRQVRILQGLYLGXDOURDGVHFWLRQHYROXWLRQVIURP
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WKH RYHUDOO SURFHVV DUH UHSUHVHQWHG E\ WKH UDQGRP HIIHFWV XL XL DQG XL ZKLFK DUH DVVXPHG WR EH
LQGHSHQGHQWDQGQRUPDOO\GLVWULEXWHGZLWKPHDQDQGFRYDULDQFHPDWUL['6RLQWKH/00$XLYDOXH
FRUUHVSRQGVWRWKHKRUL]RQWDODV\PSWRWHDVWWHQGVWRLQILQLW\%XLLVWKHWLPHWRKDOIWKHDV\PSWRWHDQG
DQG&XLLVWKHVFDOHSDUDPHWHURQWKHWLPHD[LVZKLFKLVHTXDOWRWKHLQWHUYDOEHWZHHQ%XLDQGXQWLOô
WKH DV\PSWRWH VHH ILJ 7KH UHVLGXDOV HLM DUH DVVXPHG WR EH QRUPDOO\ GLVWULEXWHG ZLWK PHDQ  DQG
FRYDULDQFHPDWUL[6L7KH\ DUH DOVR VXSSRVHG WR EH LQGHSHQGHQW RQH IURP HDFK RWKHU DQG LQGHSHQGHQW
IURPWKHUDQGRPHIIHFWV
%HFDXVHFUDFNLQJLQGLFDWRUFDQQRWH[FHHGWKHSDUDPHWHU$LVIL[HGDWWKHYDOXHRI

)LJ,OOXVWUDWLRQRIWKHWKUHHSDUDPHWHUVRIWKH/00

 
,QJHQHUDO OLNHOLKRRG UDWLR WHVWV DUH XVHIXO IRU FKRRVLQJEHWZHHQ WZRPRGHOVZKHUHRQHPRGHO LV D
VXEVHW RI WKH RWKHU $NDLNH¶V ,QIRUPDWLRQ &ULWHULRQ $,& $NDLNH  DQG %D\HVLDQ ,QIRUPDWLRQ
&ULWHULRQ%,&6FKZDU]DUHDOVRXVHGWRFRPSDUHVHYHUDODOWHUQDWLYHPRGHOV7KHVHFULWHULRQVDUH
EDVHGRQWKHPD[LPL]HGOLNHOLKRRGIXQFWLRQWKHQXPEHURISDUDPHWHUVDQGWKHQXPEHURIREVHUYDWLRQVRU
HTXLYDOHQWO\WKHVDPSOHVL]H7KHVPDOOHVWYDOXHIRUERWKFULWHULDLQGLFDWHVWKHEHVWILW
:RUNLQJSURFHGXUHWRILW1/0(PRGHO
7RGHVFULEHWKHHYROXWLRQODZRISDYHPHQWEHKDYLRXUE\XVLQJ1/0(PRGHOWKHDQDO\VLVFRQVLVWVRI
WKUHHPDLQVWHSV
)LUVW WR DYRLG FRQYHUJHQFH SUREOHPV GXH WR RYHU SDUDPHWHUL]DWLRQ ZH ZLOO WHPSRUDULO\ LJQRUH WKH
UDQGRPHIIHFWDQGILWDVLQJOHQRQOLQHDUIL[HGHIIHFWPRGHOE\XVLQJQRQOLQHDUOHDVWVTXDUHPHWKRG,IQR
FRQYHUJHQFHLVREWDLQHGRQHFDQWU\RWKHUVWDUWLQJYDOXHV
1H[WZH LQWURGXFH WKH UDQGRPHIIHFWVSDUDPHWHUV VHSDUDWHO\ DVZHOO DVSRVVLEOHFRPELQDWLRQV7KH
GHYLDWLRQVRI WKH LQGLYLGXDOSDYHPHQWVHFWLRQV IURPWKH IL[HGHIIHFWSDUDPHWHUVFDQEHUHSUHVHQWHG LQD
UDQGRP HIIHFW SORW:H XVHG GLDJQRVWLFV SORWV WR HYDOXDWH WKH PRGHO ILW IRU H[DPSOH ZH FDQ WHVW WKH
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QRUPDOLW\RI WKHUDQGRPHIIHFWVDQGZHFDQFKHFN WKHKRPRJHQHRXVVSUHDGDURXQG WKH]HUR OLQHRI WKH
UHVLGXDOV
)LQDOO\WKHWKLUGVWHSLVVXPPDUL]HGE\WKHLQFRUSRUDWLRQRIVHYHUDOIDFWRUVLQWRWKH1/0(PRGHODV
ZHOODVWHVWLQJDQGDQDO\VLQJWKHHIIHFWRIWKHVHIDFWRUVRQWKHSDYHPHQWEHKDYLRXU
7KHPRGHOGHVFULEHGDERYHZDVDSSOLHGWRWKH074GDWDEDVHZLWKWKHDLPRIPRGHOLQJWKHEHKDYLRXU
RI IOH[LEOHSDYHPHQWV7KH074GDWDEDVHZDV FKRVHQQRW RQO\EHFDXVHRI LWV DYDLODELOLW\ EXW DOVR LWV
UHSUHVHQWDWLYHQHVVRIWKLFNELWXPLQRXVSDYHPHQWODUJHO\XVHGLQ)UDQFHDQGWKHLUEHKDYLRXULQDVHYHUH
FOLPDWH ZKLFK PD[LPL]HV WKH GLVWUHVV 7KH IRUP DGRSWHG IRU SUHGLFWLQJ WKH FUDFNLQJ PHDVXUHPHQWV LV
DVVXPHGDVDVLJPRLG7KHUHIRUHSDYHPHQWVHFWLRQVFDQEHGHVFULEHGE\D/00
5HVXOWV
0RGHOZLWKRXWFRYDULDWH
:HEHJLQZLWKILWWLQJDIL[HGHIIHFWQRQOLQHDUPRGHOWRWKHHQWLUHGDWDVHWPHDQLQJWKDWXL XL 
IRU DOO VHFWLRQ L7KH OHDVW VTXDUH HVWLPDWHV RI WKH SDUDPHWHUV DUH%  DQG& 7KH3YDOXHV
LQGLFDWH WKDWERWK%DQG&SDUDPHWHUVDUHVLJQLILFDQW 37KHUHVLGXDOVWDQGDUGHUURU 56(ZDV

7RDFFRXQWIRUWKHYDULDWLRQRQWKHVDPHSDYHPHQWVHFWLRQUDQGRPFRPSRQHQWVZHUHLQWURGXFHGLQWR
PRGHOWKHWZRUDQGRPHIIHFWVXLDQGXLDUHDGGHGWRWKHIRUPXOD7KHSDUDPHWHUYDOXHVHVWLPDWHG
E\ PD[LPXP OLNHOLKRRG 0/ DUH JLYHQ LQ WDEOH  7KH 3YDOXHV DVVRFLDWHG WR% DQG& HVWLPDWLRQV
UHPDLQYHU\VPDOO3DQGLQGLFDWHWKDWERWKSDUDPHWHUVDUHVLJQLILFDQWDWWKHOHYHO
$UDWKHUZHDNFRUUHODWLRQ LV IRXQGEHWZHHQ WKHPLGSRLQW%DQG WKHVKDSHSDUDPHWHU&7KLV
PHDQV WKDW WKH WZR UDQGRP HIIHFWV DVVRFLDWHG WR WKHVH SDUDPHWHUV DUH QHHGHG 6LJQLILFDQW VHFWLRQWR
VHFWLRQ YDULDWLRQ LQ% DQG& PD\ UHIOHFW WKDW WKH YHORFLW\ RI SURSDJDWLRQ GLIIHUV IURP RQH VHFWLRQ WR
DQRWKHUZKHUHHDFKVHFWLRQKDVLWVRZQVWUHQJWKDWDJLYHQPRPHQW
,QFRPSDULVRQZLWKWKHHVWLPDWHVRIPRGHOZLWKRXWUDQGRPHIIHFWWKHHVWLPDWHVRIWKH56(LQPRGHO
ZLWKUDQGRPHIIHFWVVWURQJO\GHFUHDVHIURPWRDQLPSRUWDQWSDUWRIWKHRYHUDOOYDULDELOLW\LV
ORJLFDOO\FDXJKWE\WKHLQWUDVHFWLRQYDULDELOLW\
:HFKHFNHG WKH QRUPDOLW\RI WKHPHDVXUHPHQW HUURUVXVLQJ WKH QRUPDO44SORW RI WKH VWDQGDUGL]HG
UHVLGXDOVDVOLJKWO\GHYLDWLRQIURPWKHQRUPDOLW\DVVXPSWLRQZDVQRWLFHGDVLOOXVWUDWHGE\WKHILJXUHRQ
WKHOHIW$OVRWKHK\SRWKHVLVRIQRUPDOLW\RIUDQGRPHIIHFWVZDVFKHFNHGZLWKRXWFRPSOHWHVXFFHVV
7KHUHDVRQRIWKLVXQVDWLVIDFWRU\JRRGQHVVRIILW LV WKHQDWXUDOKHWHURVFHGDVWLFLW\RIFUDFNLQJGDWDDW
WKH HDUO\ \HDUV WKH GHJUDGDWLRQ SURFHVV UHPDLQV DW ORZ OHYHOV DQG LW JDLQV LQ UDQJH ZLWK WLPH 7KLV
SKHQRPHQRQRILQFUHDVLQJYDULDELOLW\ZLWKWLPHFDQEHPRGHOOHGLQWRWKHFRPSRQHQW6L WKHYDULDQFHRI
UHVLGXDOHLMLVVXSSRVHGWREHHTXDOWRVWLMGZKHUHVDQGGKDYHWREHHVWLPDWHG7KHQHZ44SORWRIWKH
VWDQGDUGUHVLGXDOVLVJLYHQE\WKHILJXUHRQWKHULJKWZHFDQFRQFOXGHWKDWUHVLGXDOVYDOXHVDUHQRWRQO\
VPDOOHUWKDQEHIRUHEXWDOVRPRUHQRUPDOO\GLVWULEXWHG
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
)LJ6WDQGDUGL]HGUHVLGXDOVZLWKRXWRQOHIWDQGZLWKRQULJKWKHWHURVFHGDVWLFLW\FRPSRQHQW
0RGHOZLWKFRYDULDWH
+DYLQJ HVWDEOLVKHG WKH PRVW DSSURSULDWHPL[HGHIIHFWV PRGHO IRU WKH FUDFNLQJ PHDVXUHPHQWV WKH
QH[WVWHSLVWRLQFRUSRUDWHWKHFRYDULDWHKHLJKWRISUHFLSLWDWLRQ+SLQWRWKHPRGHO7KH+SYDULDEOHLV
SRVVLEO\ DQ LPSRUWDQW FRYDULDWH IRU H[SODLQLQJ VHFWLRQWRVHFWLRQ YDULDWLRQ LQWHULQGLYLGXDO YDULDELOLW\
&RQVHTXHQWO\ DOO SDUDPHWHUV FDQ EH LQIOXHQFHG E\ WKLV YDULDELOLW\ ,QFOXGLQJ +S LQ WKH PRGHO DV D
FRYDULDWHLQRUGHUWRH[SODLQWKHV\VWHPDWLFDPRQJVHFWLRQYDULDELOLW\LQ%DQG&SDUDPHWHUVOHDGVWRWKH
IROORZLQJPRGHO
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ZKHUHEDQGFDUHWKHWZRSDUDPHWHUVDVVRFLDWHGZLWK+SDQGUHVSHFWLYHO\UHODWHGWR%DQG&

6LJQLILFDQWWHVWVRIWKHSDUDPHWHUVHVWLPDWLRQVDUHUHDOL]HG7KH\LQGLFDWHWKDWWKHHVWLPDWHGSDUDPHWHUV
%DQGEDUHVLJQLILFDQWDWWKHOHYHOUHVSHFWLYHO\3 DQG3 ZKHUHDVWKHSDUDPHWHUV&DQG
F DUH QRW VLJQLILFDQW DQG VR GR QRW H[SODLQ WKH YDULDWLRQ RI WKLV SDUDPHWHU:H FDQ FRQFOXGH WKDW WKH
KHLJKWRISUHFLSLWDWLRQVKDVDQLQIOXHQFHRQ%EXWQRWRQ&
&RQVHTXHQWO\ D FODVVLFDO EDFNZDUG HOLPLQDWLRQSURFHGXUH LV XVHG WR VHOHFW WKH ILQDOPRGHO WKHQRQ
VLJQLILFDQWWHUPFLVUHPRYHGIURPWKHPRGHODQGHVWLPDWLRQVDUHJLYHQLQWKHWDEOH

7DEOH(VWLPDWLRQVSURYLGHGE\WKH/00








3DUDPHWHU 9DOXH 6( WYDOXH 3YDOXH
%    
E    
&    
6WXGHQWVWDWLVWLF
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6LQFH E LV QHJDWLYH WKH PLGSRLQW RI WKH LQGLYLGXDO HYROXWLRQ FXUYH GHFUHDVHV DV+S LQFUHDVHV DQG
FRQVHTXHQWO\WKHSDYHPHQWVHFWLRQGHJUDGDWLRQLVDFFHOHUDWHG
7KHILJXUHLOOXVWUDWHVWKHJRRGQHVVRIILWRIWKHILQDO/00IRUWKUHHW\SLFDOVHFWLRQVDQGUHIOHFWVWKH
LQWUDLQGLYLGXDO YDULDELOLW\ LQ WKH% DQG& SDUDPHWHUV DV ZHOO DV WKH LQWHULQGLYLGXDO YDULDELOLW\ LQ WKH
SDUDPHWHU%RQFH+SLQFOXGHGLQWRWKHPRGHO
7KHILUVWVHFWLRQNHHSVDVWUXFWXUHZLWKRXWDQ\GDPDJH2Q WKHRWKHUKDQG WKHVHFRQGVHFWLRQ
 UHDFKHV KLJK OHYHO RI FUDFNLQJ IURP WKH DJH RI  )LQDOO\ WKH VHFWLRQ  LV FKDUDFWHUL]HG E\ D
SURJUHVVLYHHYROXWLRQZHOOILWWHGE\WKH/00
)LQDOO\WRFRQFOXGHDFFRUGLQJWRERWKWKH$,&DQG%,&FULWHULDWKHEHVWILWWLQJPRGHOIRU074GDWD
LV WKHPRGHOZLWKF XL IRUDOO L LWV$,&LVHTXDOWRZKHUHDVSUHYLRXVPRGHOOHDGVWR$,&
HTXDOWR


)LJ2EVHUYDWLRQVDQGILWFXUYHVIRUWKUHHURDGVHFWLRQV 
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&RQFOXVLRQ
,Q WKLV SDSHU ZH GHYHORSHG D PL[HGHIIHFWV ORJLVWLF PRGHO IRU GHVFULELQJ WKH HYROXWLRQ ODZ RI
SDYHPHQWGHWHULRUDWLRQDQGIRULGHQWLI\LQJWKHHIIHFWVRIVHYHUDOIDFWRUVRQWKHSDYHPHQWEHKDYLRXU)RU
UHDO GDWD LVVXHG IURP WKH 074 GDWDEDVH ZH IRXQG WKDW WKH HQYLURQPHQWDO IDFWRU KDV D VLJQLILFDQW
LQIOXHQFHRQFUDFNLQJSURJUHVVLRQ
7UDGLWLRQDOUHJUHVVLRQPRGHOVDVVXPHWKDWREVHUYDWLRQVDUHLQGHSHQGHQWDQGLGHQWLFDOO\GLVWULEXWHGLQ
FDVH RI ORQJLWXGLQDO URDG GDWD VWXGLHV WKLV K\SRWKHVLV LV QR ORQJHU YDOLG 7KXV LW LV QHFHVVDU\ WR KDYH
UHFRXUVH WR PL[HG PRGHOV ZKLFK DVVXPH WZR VRXUFHV RI YDULDWLRQ ZLWKLQ DQG EHWZHHQ VHFWLRQV WKLV
GHFRPSRVLWLRQRIYDULDWLRQOHDGVWRYDOLGVWDWLVWLFDOHVWLPDWLRQVRIWKHPRGHOSDUDPHWHUV
7KLVVWXG\VKRZHGWKHHIIHFWLYHQHVVRIWKHORJLVWLFPL[HGHIIHFWVPRGHODVDQHZDSSURDFKWRH[SODLQ
WKHSDYHPHQWFUDFNLQJGDWD)XUWKHUPRUHWKLVDSSURDFKPDGHRSWLPXPXVHRIGDWDE\WDNLQJLQWRDFFRXQW
XQLWWRXQLW YDULDELOLW\ DQG FRQVHTXHQWO\ ZDV IRXQG WR EH PRUH SRZHUIXO WKDQ WUDGLWLRQDO UHJUHVVLRQ
DSSURDFKHVWRHVWDEOLVKWKHHYROXWLRQFXUYHVRIHDFKSDYHPHQWVHFWLRQDQGWRLGHQWLI\WKHPRVWLPSRUWDQW
IDFWRUVLQYROYHGLQFUDFNLQJSURFHVV
)LQDOO\ WKLV VWXG\ DOVR GHPRQVWUDWHV WKH QHFHVVLW\ WR LQFRUSRUDWH LQWR WKH PDWKHPDWLFDO PRGHO WKH
QDWXUDOQRQFRQVWDQWYDULDELOLW\RIWKHFUDFNLQJSURFHVVLQWHUPVRIVWDWLVWLFDOPRGHOLQJWKHLQWHJUDWLRQRI
D VXSSOHPHQWDU\ SDUDPHWHUL]DWLRQ IRU KHWHURVFHGDVWLFLW\ JUHDWO\ LPSURYHV WKH JRRGQHVVRIILW RI WKH
PRGHO
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